We describe properties of the nonstandard q-deformation U ′ q (so n ) of the universal enveloping algebra U (so n ) of the Lie algebra so n which does not coincide with the Drinfeld-Jimbo quantum algebra U q (so n ). Irreducible representations of this algebras for q a root of unity q p = 1 are given. These representations act on p N -dimensional linear space (where N is a number of positive roots of the Lie algebra so n ) and are given by r = dim so n complex parameters.
Theorem 1. The universal enveloping algebra U(so n ) is isomorphic to the complex associative algebra (with a unit element) generated by the elements I 21 , I 32 , · · · , I n,n−1 satisfying the above relations.
We make the q-deformation of these relations by 2 → [2] := (q 2 − q −2 )/(q − q −1 ) = q + q −1 . As a result, we obtain the complex associative algebra generated by elements I 21 , I 32 , · · · , I n,n−1 satisfying the relations This algebra was introduce by us in [1] and is denoted by U ′ q (so n ). There are the following motivations for studying this algebra and its representations:
1. The algebra of observables in 2+1 quantum gravity is isomorphic to the algebra U ′ q (so n ) or to its quotient algebra [2, 3] .
2. A quantum analogue of the Riemannian symmetric space SU(n)/SO(n) is constructed by means of the algebra U ′ q (so n ) (see [4] ). 3. A q-analogue of the theory of harmonic polynomials (q-harmonic polynomials on quantum vector space C n q ) is constructed by using the algebra U ′ q (so n ) (see [5] ). In U ′ q (so n ) we can determine [6] elements analogous to the matrices I ij , i > j, of the Lie algebra so n . In order to give them we use the notation
Then for k > l + 1 we define recursively
(Note that similar sets of elements of U ′ q (so n ) are also introduced in [5] ). The elements I The algebra U ′ q (so n ) can be embedded into the Drinfeld-Jimbo quantum algebra U q (sl n ). This quantum algebra is generated by the elements E i ,
Let us introduce the elements
is a homomorphism is proved in [4] . In [5] the authors state that it is an isomorphism and say that it can be proved by means of the diamond lemma. However, we could not restore their proof and found another proof. It use the above Poincaré-Birkhoff-Witt theorem for the algebra U ′ q (so n ). Namely, we use the explicit expressions for the elements I ij ∈ U ′ q (so n ) in terms of the elements of the L-functionals of the quantum algebra U q (sl n ) from Subsec. 8.5.2 in [7] . Then we take any linear combination a of the basis elements of U ′ q (so n ) from Theorem 2 and express each element I ij in a in terms of elements of U q (sl n ). In this way we obtain the element a expressed in term of elements of U q (sl n ). We consider it as a linear combination of basis elements of U q (sl n ) given by the Poincaré-Birkhoff-Witt theorem for U q (sl n ). Next we show (by using the gradation of U q (sl n ) from Subsec. 6.1.5 in [7] ) that at least one coefficient in this linear combination is nonvanishing. This proves that ϕ is an isomorphism from U ′ q (so n ) to U q (sl n ). Corollary. Let q be not a root of unity. Then (a) Finite dimensional irreducible representations of U ′ q (so n ) separate elements of this algebra.
(b) The homomorphism ψ : U ′ q (so 3 ) →Û q (sl 2 ) of the algebra U ′ q (so 3 ) to the extentionÛ q (sl 2 ) of the quantum algebra U q (sl 2 ) (given in [8] ) uniquely determined by the relations ψ(
The assertion (a) follows from Theorem 3 and from the theorem on separation of elements of the algebra U q (sl n ) by its representations (see Subsec. 7.1.5 in [7] ). In order to prove (b), we consider representations of U ′ q (so 3 ) which are obtained by the composition T • ψ, where T are irreducible finite dimensional representations of U q (sl 2 ). It is shown in [8] that every irreducible finite dimensional representation can be obtained from this composition. Now the assertion (b) follows from (a). Now let us consider finite dimensional irreducible representations of the algebra U ′ q (so n ). If q is not a root of unity, there exists two types of such representations: (a) representations of the classical type (at q → 1 they give the corresponding finite dimensional irreducible representations of the Lie algebra so n ); (b) representations of the nonclassical type (they do not admit the limit q → 1 since in this point the representation operators are singular). These representations are described in [9] .
We give irreducible representations of U ′ q (so n ) for q a root of unity. Using a description of central elements of the algebra U ′ q (so n ) for q a root of unity [10] it is proved that every irreducible representation of U ′ q (so n ) in this case is finite dimensional. Let q k = 1 and k is a smallest positive integer with this property. We fix complex numbers m 1,n , m 2,n , ..., m {n/2},n (here {n/2} denotes integral part of n/2) and c ij , h ij , j = 2, 3, · · · , n − 1, i = 1, 2, · · · , {j/2} such that the differences h ij − h sj and the sums h ij + h sj are not integers. (We also suppose that h p,2p+1 are not half-integral.) The set of these numbers will be denoted by ω. Let V be a complex vector space with a basis labelled by the tableaux
where the set of numbers m n consists of {n/2} numbers m 1,n , m 2,n , · · · , m {n/2},n given above, and for each s = 2, 3, · · · , n − 1, m s is a set of numbers m 1,s , · · · , m {s/2},s and each m i,s runs independently the values
where N is the number of positive roots of so n . It is convenient to use for the numbers m i,s the so-called l-coordinates
To the set of numbers ω there corresponds the irreducible finite dimensional representation T ω of the algebra U ′ q (so n ). The operator T ω (I 2p+1,2p ) of the representation T ω acts upon the basis elements, labelled by (1), by the formula
and the operator T ω (I 2p,2p−1 ) of the representation T ω acts as
where numbers in square brackets mean q-numbers: [a] := (q a − q −a )/(q − q −1 ). In these formulas, (ξ n ) . It is seen from (2) that C 2p−1 (ξ n ) = 0 if m p,2p ≡ l p,2p = 0.
The representations T ω are given by r = dim so n complex numbers. These representations do not exhaust all irreducible representations of U ′ q (so n ) for q a root of unity. The other irreducible representations as well as a proof of the fact that the above formulas determine representations of U ′ q (so n ) will be published.
